Abstract. The energy storage system in distributed microgrid is the core of maintaining the stable operation of microgrid, and its control strategy has great optimization space. Aiming at the problem that the traditional single-constraint control method of energy storage management system has a low fault-tolerant rate in microgrid, which can cause the fluctuation of microgrid, this paper puts forward a multi-constraint control algorithm (SOC, Power, control strategy, SPC), which bases on battery running constraint, microgrid power constraint and microgrid control constraint. Finally, the energy storage system model is established by MATLAB software, and the net load power of the microgrid is selected as the input of the traditional single and the SPC multi-constrained energy storage system, the output is the dynamic power of the microgrid. The simulation results show that the SPC multi-constrained algorithm can effectively improve the utilization rate of energy storage system and reach the effect of peakfilling and valley filling.
Introduction
With the environmental pollution and energy crisis is becoming increasingly serious, distributed microgrid has the advantages of energy saving and environmental protection, it has become the development trend of the future power industry and attracted more and more countries' attention [1] . The reliability, service life and maintenance cost of microgrid energy storage system are the main factors that hinder the rapid development of intelligent microgrid. The randomness of distributed energy has seriously affected the stable operation of microgrid. In order to improve the stability of micro grid operation, the following measures can be taken: (1) energy storage system with high energy density; (2) efficient energy storage management system [2] .
At present, most of the research on domestic energy storage management system is based on the vehicle power battery [3, 4] , its function and structure are similar. however, microgrid operation is very complicated, and the existing energy storage management system cannot meet the needs of microgrid development [5] . An efficient management system should be able to complete the coordination between the energy storage system and micro-grid convergence, maintain the stable operation of micro-grid and protect the battery [6] .
In this paper, on the study of the basic functions of the battery management system, in order to achieve the seamless connection between the energy storage system and the microgrid, it has studied the control algorithm of the system in depth.
System Control Strategy

Battery Running Constraint
For ensure the safety of the battery, prevent the overcharge and over discharge of the battery and prolong the service life of the battery, it is necessary to divide the charge state of the battery and specify the safe operation restriction of the battery.
In the type: high SOC is the upper limit of the battery charge state, indicating that the battery has saturated to wait for discharge.
In the type: low SOC is the lower limit of the battery discharge status, indicating that the battery has been discharged to complete the waiting charge.
The state of the safe operation of the battery pack should be between the upper and lower thresholds. Should satisfy the following relationship:
In the type:
on SOC is the battery real-time dynamic charge state.
Microgrid Power Constraint
The change of power generation and load power in microgrid is the main reasons for the instability of microgrid, and it is one of the important indexes to start energy storage system and fuel system.
When the microgrid is in stable operation, it should meet the following formula:
In the type: load P is the microgrid load power, wp P is the distributed power generation power, battery P is the maximum output power of the energy storage system, fuel P is the maximum output power of the fuel system.
The range of values for λ is:
When 0 λ ≤ , it indicates that the energy storage system absorbs the active power. When 0 λ ≥ , it indicates that the energy storage system releases the active power. The range of values for µ is:
It represents the fuel system with a power of µ times the rated power.
Microgrid Control Constraints
Microgrid control strategy is the basis of coordinating distributed power supply, energy storage system, energy conversion device and load, at the same time it has the function of monitoring and protection. The charging and discharging of the energy storage device are controlled by the microgrid strategy and its own constraints. Different strategies Energy storage devices work different conditions, which should meet a certain constraint relationship, set the mapping function:
In the type: f is the mapping function. its independent variables are selected according to the microgrid strategy, where P is the power, N is the interference, and k is the influence factor of the battery under this strategy.
Manage System Control Policies
The traditional battery management system is based on the estimated current SOC value to control the battery charge and discharge and ensure that the battery is safe operation. But for the micro-grid design of the battery management system to be considered the safe operation of the battery pack constraints, micro-grid power constraints and micro-grid control strategy. This paper presents the control strategy of multi-constrained battery management system under SPC algorithm.
The SPC multi-constraint algorithm is as follows:
In the type: P ∆ is the micro grid of the net load power for the power generation and load power difference. 0 P ∆ ≤ indicates the micro-grid overload, 0 P ∆ > indicates the micro-grid light load.
According to the size of the net load power, the dynamic power of the microgrid should meet the following formula:
In the type: P is the real-time online power of microgrid, which is one of the important indexes to judge the fluctuation of microgrid.
λ is the battery charge and discharge state coefficient, it is as follows:
( ) 
When the battery is within the safe operating constraint range, it is determined by the battery SOC influence factor k 1 , the payload power influence factor k 2 , and the microgrid operation strategy factor k 3 .
Fuel system as a micro-grid backup protection, should meet the following relationship: 0 0 0 battery battery battery fuel P P
In the type: µ is the working coefficient of the fuel system, the formula can be said that only the distributed power supply and energy storage system cannot meet the load demand, the fuel system will be activated.
Simulation Results
In order to verify the validity of the proposed algorithm, this paper chooses the net power of the microgrid in the same time period, and uses MTALAB to model the energy storage system. The single-constrained control algorithm and the multi-constraint control algorithm are simulated respectively. The simulation results are shown in Fig. 1-2 . In the traditional single constraint condition control algorithm, λ = ± 1, the discharge power of the battery group changes with the charge state of the battery. The multi-constraint control algorithm is λ, which is composed of the battery SOC influence factor k1, the payload power influence factor k2 and the micro-grid strategy factor k3 determines that the output power of the battery pack varies with the change of λ; Compared with the simulation results of the output power of the fuel engine, it can be seen that the working time of the fuel engine is greatly shortened by the multi-constraint control algorithm, which proves that the battery pack is fully utilized; Finally, by comparing the power of microgrids under the two control algorithms, the simulation results show that the SPC multi-constraint control algorithm is used to reduce the power variation of microgrid from 0 ~ 4Kw to 0 ~ 1Kw, which greatly improves the stability of microgrid and verifies the effectiveness of the algorithm.
Summary
Based on the research of single-constraint control energy storage management system, this paper proposes a SPC multi-constraint control algorithm. The theory suggests that the design can improve the fault tolerance of the battery management system in intelligent microgrid. The simulation results show that the energy storage management system with SPC multiconstrained algorithm can effectively improve the utilization rate of the energy storage system and reduce the fluctuation of the distributed micro-grid and achieve the function of peak clipping and valley filling.
